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1.0 INTRODUCTION 
 
 
This Quality Assurance Plan (QAP) has been prepared on behalf of Georgia-Pacific Corporation 
by Acton • Mickelson • Environmental, Inc.  The purpose of the QAP is to (1) describe the 
quality assurance/quality control (QA/QC) procedures the project team will follow during 
concrete, soil and ground water sampling, and (2) provide for collection and reporting of data 
that are representative of field conditions, and are legally defensible.  This QAP reflects the 
selection of Curtis & Tompkins, Ltd. (C&T), Berkeley, California for routine analyses of soil 
and ground water samples. 
 
 
2.0 PROJECT ORGANIZATION 
 
 
Personnel assigned to the project will be required to familiarize themselves with pertinent 
protocols and procedures presented in the QAP.  Sampling protocols are presented in the 
Sampling and Analysis Plan (SAP, Appendix A).  Experienced staff will oversee and review all 
procedures related to data collection and analysis.  The Project Organizational Chart is included 
as Figure C-1. 
 
Project organization is summarized below. 
 
2.1 Project Manager  
 
The Project Manager is responsible for the scope, cost, and technical considerations related to the 
project; staff and project coordination; and implementation of review of overall project quality to 
the collection, completeness, and presentation of data. 
 
2.2 Project QA Officer  
 
The Project QA Officer is responsible for reviewing the project QA program as it relates to the 
collection and completeness of data from field and laboratory operations, including the training 
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of personnel to follow established protocols and procedures.  The Project QA Officer also 
monitors the maintenance and use of equipment necessary to conduct site fieldwork. 
 
2.3 Site Health and Safety Officer  
 
The Site Health and Safety Officer (SHSO) is responsible for developing, implementing, and 
updating the site health and safety plan to be consistent with foreseeable conditions that may be 
encountered during field operations. 
 
2.4 Project Staff 
 
Project Staff and Field Team Leaders will assist the Project Manager in technical implementation 
of project tasks, field measurements, and sampling as required.  Acton • Mickelson • 
Environmental, Incorporated (AME) will utilize in-house technical staff for Quality Assurance 
tasks.  Technical staff will report to the Project Manager. 
 
 
3.0 QUALITY ASSURANCE OBJECTIVES 
 
 
Data quality objectives (DQOs) are quantitative and qualitative statements specifying the quality 
of the environmental data required to support the decision-making process.  Data quality 
objectives define the total uncertainty in the data that is acceptable for each specific activity 
during the sampling events.  This uncertainty includes both sampling error and analytical 
instrument error.  In order to achieve this objective, specific data quality requirements such as 
detection limits, criteria for accuracy and precision, sample representativeness, data 
comparability, and data completeness will be specified.  The overall objectives and requirements 
for this project have been established to allow for a high degree of confidence in the data 
obtained. 
 
Ground water and soil samples will be collected to qualitatively and quantitatively define an 
array of select organic constituents.  Data quality objectives are summarized in Table C-1. 
 
3.1 Precision, Accuracy, Representativeness, Comparability, and Completeness – 

Definitions and Equations 
 
Data quality and quantity are measured by comparison of resulting data with established 
acceptable limits for data precision, accuracy, representativeness, comparability, and 
completeness (PARCC) as described in U.S. EPA document EPA/540/G-87/003 titled,  "Data 
Quality  Objectives for Remedial Response Activities." 
 
3.1.1 Precision 
 
Precision measures the reproducibility of data or measurements under specific conditions.  
Precision is usually stated in terms of relative percent difference (RPD) or relative standard 
deviation (RSD).  Equations for RPD and RSD are presented below: 
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 RPD  =    (D1 - D2)    x 100 
                  (D1 + D2)/2 
         
 Where:  
  D1 and D2  =  the two replicate values 
 
 RSD  =   S ; and S =  [n (xi - x)2/n-1]½ 
               X                  
 
 Where: 
  S = standard deviation 
  xi = each observed value 
  i = 1 
  x = the arithmetic mean of all observed values 
  n = total number of values 
 
The  accuracy and precision DQO for lab blank, trip blank, and field blank samples is less than 
the quantitation limit for each target compound.  Accuracy and precision DQOs for matrix spike 
recovery, matrix spike duplicate, and laboratory control sample recovery are presented with the 
C&T Quality Assurance Manual (C&T QAM, Appendix C-1). 
 
3.1.2 Accuracy 
 
Accuracy measures the bias in a measurement system which may result from sampling or 
analytical error.  Field and trip blanks, as well as matrix spike QC samples and Laboratory 
Control Samples (LCSs), will be used to measure accuracy for project samples.  Accuracy is 
calculated using the equation below: 
  
 
 %R  =    SSR - SR   =  100 
                    SA 
 
 Where: 
 
  %R = % recovery 
  SSR = spike sample result 
  SR = sample result 
  SA = amount of spike added to sample 
 
The  accuracy and precision DQO for lab blank, trip blank, and field blank samples is less than 
the quantitation limit for each target compound.  Accuracy and precision DQOs for matrix spike 
recovery, matrix spike duplicate, and laboratory control sample recovery are presented with the 
C&T QAM (Appendix C-1). 
 
3.1.3 Representativeness 
 
Representativeness expresses the degree to which sample data represent the characteristics of the 
media or matrix from which they are collected.  Representativeness will be measured by using 
the methods (e.g., sampling, handling, and preserving) in accordance with the project-specific 
standard operating procedures (SOPs) and the documents listed below. 
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1. "National Environmental Investigation Center (NEIC) Policies and Procedures Manual," 
May 1986, EPA 330/978-001R. 

 
2. "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” November 

1986, Third Edition (and Updates), SW-846. 
 
Representativeness will also be measured by the collection of field duplicates or replicates (e.g., 
volatile organics).  Comparison of the analytical results from field duplicates or replicates will 
provide a direct measure of individual sample representativeness. 
 
3.1.4 Comparability 
 
Comparability expresses the confidence with which one data set can be compared with another 
data set from a different phase or from a different program.  Comparability involves a composite 
of the above parameters as well as design factors such as sampling and analytical protocols.  An 
acceptable level of comparability will be accomplished through the consistent use of accepted 
analytical and sampling methods. 
 
3.1.5 Completeness 
 
Completeness is defined as the percentage of data that is judged to be valid to achieve the 
objectives of the investigation compared to the total amount of data.  The equation used for 
completeness is presented below: 
 
 C (%)  =     D    x 100 
                              P x n 
 
 Where: 
 
  D = number of confident quantifications 
  P = number of analytical parameters per sample requested for analysis 
  n  = number of samples requested for analysis 
 
3.2 Procedures For Monitoring PARCC Parameters 
 
Precision, accuracy, representativeness, comparability and completeness parameters will be 
monitored through the submission and analyses of many types of field and laboratory QC 
samples.  These will include appropriate field blanks, trip blanks, laboratory method blanks, field 
and laboratory duplicates or replicates, matrix spikes, laboratory control samples, calibration and 
check standards.  Laboratory Control Samples (LCS) are samples containing a known or true 
value which the laboratory prepares and analyses concurrently with project samples.  This LCS 
is most useful in judging analytical accuracy.  
 
The frequency by which the field QC samples will be prepared and submitted is specified in 
Table C-2.  Matrix spike and LCS quality control limits are specified following the C&T QAM 
(Appendix C-1). 
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4.0 SAMPLING METHODS 
 
 
Representative field and laboratory data will be obtained through the use of consistent methods 
of sample collection, sample preservation, and sample handling.  These methods are described in 
the protocols provided in the SAP (Appendix A). 
 
 
5.0 SAMPLE COLLECTION AND SAMPLE CUSTODY PROCEDURES 
 
 
The protocols that field personnel will follow while collecting soil and ground water samples 
during routine sampling activities are presented in the SAP (Appendix A).  A Laboratory Sample 
Receipt Checklist is presented as Table C-3.  Departures from the protocols must be approved by 
the Project Manager prior to implementation and documented in the field notebook. 
 
 
6.0 FIELD AND LABORATORY QC REQUIREMENTS 
 
 
The QC procedures to be followed in the field and laboratory are described below. 
 
6.1 Field Procedures 
 
Quantitative field data will be obtained during ground water quality monitoring (pH, specific 
conductance, turbidity, dissolved oxygen, and water temperature).  Protocols presented in the 
SAP (Appendix A) describe the instruments used to measure water quality parameters and the 
calibration methods, standards, and frequency requirements for each instrument.  Manufacturer 
instructions are followed for calibration, standard selection, and frequency requirements for the 
field instruments.  Water levels will be measured with an electronic sounder that requires no 
calibration. 
 
6.2 Laboratory Procedures 
 
Calibration procedures and frequency of calibration for laboratory instruments are described in 
the C&T QAM (Appendix C-1).  In general, samples will be processed as a batch.  Samples will 
be processed sequentially and samples to be analyzed by a given method will be generally 
processed on the same apparatus.  Samples will be processed without interruption of samples 
from other projects.   
 
 
7.0 LABORATORY QUALIFICATIONS 
 
 
Soil and ground water samples will be analyzed by laboratories certified by the California 
Department of Health Services pursuant to the provisions of the California Environmental 
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Laboratory Improvement Act of 1988 (Health and Safety Code, Division 1, Part 2, Chapter 7.5, 
commencing with Section 100825).   
 
 
8.0 DATA ASSESSMENT AND MANAGEMENT 
 
 
The methods for assessing and handling field and laboratory data are discussed below. 
 
8.1 Data Assessment 
 
Data generated during the soil and ground water assessment and monitoring programs will be 
evaluated for completeness, that is, the amount of data meeting project QA/QC goals.  If data 
generated during the field operations or by analytical procedures appear to deviate significantly 
from observed trends, the Project Manager and/or Project QA Officer will review field or 
laboratory procedures with the appropriate personnel to evaluate the cause of such deviations.  
Where data anomalies cannot be explained, resampling may be necessary.  Data quality 
objectives are summarized in Table C-1. 
 
8.2 Management of Field Data 
 
Field personnel are responsible for monitoring the collection and reporting of field data.  Field 
personnel will also review field measurements at the time of measurement and will re-measure a 
parameter, as necessary. 
 
Field data will be recorded on field data sheets as they are collected and will be maintained in a 
project file.  Upon delivery to the office, appropriate field data will be entered into the project 
database to expedite the validation and interpretation process.  The Project Manager, Project QA 
Officer, or appropriate field personnel will review field procedures and compare field data to 
previous measurements. 
 
8.3 Management of Laboratory Data 
 
Results of laboratory analyses will be reported as specified in the C&T QAM (Appendix C-1).  
Analytical results will be reported in units of final use.  Laboratory calculations will be 
performed as prescribed for a given analytical method or in conformance with acceptable 
laboratory standards at the time the calculation is performed.  Each laboratory will retain QA/QC 
records for at least six years.  Copies of raw data and supporting data validation information will 
be available for review at the laboratory and may also be requested as part of QA/QC review.  
Original laboratory reports will be stored in the project files.  The laboratory will provide the 
data in hard copy and electronic format.  Laboratory data will be entered into the project 
database to expedite data reduction, interpretation, and reporting. 
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9.0 ANALYTICAL METHODS AND QC REQUIREMENTS 
 
 
The analytical methods to be followed and the QC requirements are discussed in the following 
sections. 
 
9.1 Analytical Methods  
 
The laboratory QA program plans for ground water and soil and concrete samples are presented 
in the C&T QAM (Appendix C-1).  Soil and concrete samples will be analyzed by one or more of 
the following test methods:  
 

• Total petroleum hydrocarbons as gasoline, diesel, and motor oil (EPA Method 8015 
Modified) 

• Total petroleum hydrocarbons as diesel with silica gel cleanup (EPA Method 8015 
Modified) – Extended Chromatogram 

• Total oil and grease (EPA Method 1664A) 

• Volatile organic compounds (EPA Method 8260) 

• Volatile organic compounds (EPA Method 8260 with sample collection by EPA Method 
5035) 

• Semi-volatile organic compounds (EPA Method 8270) 

• Polynuclear aromatic hydrocarbons (EPA Method 8310) 

• Polychlorinated biphenyls (EPA Method 8080 or 8082) 

• Organochlorine pesticides (EPA Method 8081) 

• Dioxins and furans (EPA Method 8280 or 8290) 

• Site specific pesticides/herbicides (no EPA Method) 

• CAM 17 Metals (EPA 6010/7400) 

• Hexavalent chromium (EPA Method 7196) 

• Tannin and lignin (to be determined) 
 
In addition to the chemical analyses, selected soil samples may by analyzed for physical parameters 
by the following ASTM methods or equivalent: dry bulk density and moisture content (ASTM 
D2937), total porosity (ASTM D854 and D2937), and total organic carbon (ASTM D2974). 
 
Ground water samples may be collected from existing monitoring wells and soil borings as grab 
ground water samples.  Samples will be analyzed by one or more of the test methods listed above. 
 
9.2 Quality Control Requirements 
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practical quantitation limits are presented in Appendix C-1.  Table C-4 presents the requirements 
for containers, preservation techniques, and holding times for soil and aqueous samples to be 
analyzed at C&T. 
 
To evaluate the precision and accuracy of analytical data, QC samples will be analyzed 
periodically for this project.  The minimum project requirements for collection and analysis of 
these samples are listed in Table C-2. 
 
 
10.0 DATA REVIEW AND VERIFICATION 
 
 
The Project QA Officer or Project Manager will review laboratory data.  Table C-5 outlines the 
procedures for data verification.  If comparison of data to previous measurements or known 
conditions at the site indicates anomalies, the laboratory will be instructed to review the 
submitted data while the Project Manager reviews the methods used to collect and handle the 
samples.  If anomalies remain, the laboratory may be asked to re-analyze selected samples; other 
possible corrective actions are discussed in Section 10.3 below.   
 
10.1 Performance and System Audits 
 
The Project QA Officer or Project Manager will audit field and analytical activities throughout 
the project.  The audit program consists of: 
 

• Observing field activities to confirm that procedures are performed in accordance with 
project protocols and standard accepted methods, as detailed in the protocols in the SAP 
(Appendix A). 

 
• Reviewing Daily Field Records, Monitoring Well Sampling Records, and any other data 

collection sheets during and after field measurements. 
 

• Reviewing laboratory analytical data. 
 
10.2 Preventive Maintenance 
 
Each piece of field equipment will be checked according to its routine maintenance schedule and 
before field activities begin.  Spare parts, including batteries, pH and conductivity meter probes, 
and other items required for collecting field data will be stored with field equipment to reduce 
field downtime.  The appropriate field personnel will report equipment maintenance and/or 
replacement needs to the Project Manager or Project QA Officer and record the information on 
the Daily Field Record.  The laboratory is required to perform preventive maintenance as 
prescribed in its laboratory QA manual. 
 
10.3 Corrective Actions 
 
Corrective actions may be initiated if the data quality objectives are not achieved.  The initial 
step in corrective action will be to instruct the analytical laboratory to examine its procedures to 
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assess whether analytical or computational errors caused the anomalous results.  At the same 
time, sample collection and handling procedures will be reviewed to assess whether they could 
have contributed to the anomalous results.  Based on this evaluation, the Project Manager, with 
the Project QA Officer, will assess whether re-analysis or re-sampling is required or whether any 
protocol should be modified for future sampling events.  Laboratory corrective actions are 
described in the laboratory QA manuals.  Any changes in laboratory methods, reporting limits, or 
QA parameters or limits require written approval by the Project Manager prior to implementation 
by the laboratory.  A copy of the Corrective Action Form is provided in Appendix C-2. 
 
10.4 QA Reporting 
 
Reports that describe soil and ground water sampling activities and results will contain an 
evaluation of the quality of the data obtained and the laboratory’s QA/QC report.  These reports 
will be prepared by the Project QA Officer and reviewed by the Project Manager.  Unless 
otherwise specified, the laboratory will retain raw data and QA documentation for chemical 
analyses for at least six years after generation.  Significant QA issues will be reported and 
discussed in the corresponding technical report. 
 
 
11.0 REMARKS 
 
 
This plan represents our professional opinions, which are based in part on information supplied 
by the client.  These opinions are based on currently available information and have been arrived 
at in accordance with currently accepted hydrogeologic and engineering practices at this time 
and location.  Other than this no warranty is implied or intended.  Any reliance on the 
information contained herein by third parties is at such party’s sole risk. 



TABLE C-1

DATA QUALITY OBJECTIVES

DQO Parameter Aqueous Criteria Soil/Solid Criteria
Precision Appendix C-1 Appendix C-1

Accuracy Appendix C-1 Appendix C-1

Sensitivity Appendix C-1 Appendix C-1

Representativeness                (Field 
Duplicates)

The relative percent difference (RPD) between the results of 
aqueous field duplicates should be less than or equal to 30% 
for results greater than 5 X the QL.  The difference between 
results in aqueous field duplicates should be less than the QL 
when at least one result is less than or equal to 5X the QL.

to 5X the QL.

Completeness 90% 90%

Comparability Based on Precision and Accuracy and Media Comparison Based on Precision and Accuracy and Media Comparison

NOTES:  
QL = Quantitation Limit 
DQO = Data Quality Objective

Page 1 of 1 D:/AME/APP C QAP/App C T-C-1.xls
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TABLE C-2 

 
SUMMARY OF DATA QUALITY INDICATORS FOR FIELD PROCEDURES AND CONDITIONS 

 

QC Element Frequency Acceptance Criteria Corrective Action 

Equipment Blank (EB) One per day per non-dedicated 
water sampling device used. < RL for each compound 

Investigate the source of contamination and 
document.  Correct sampling/handling protocols.  
Use professional judgement to determine if 
resampling is necessary for affected samples. 

Trip Blank (TB) One per VOC cooler storing 
aqueous samples. < RL for each compound 

Investigate the source of contamination and 
document.  Correct sampling/handling protocols. 
Use professional judgement to determine if 
resampling is necessary for affected samples. 

Bottle Blank (BB) 
One per lot of sample bottles. 
Analyze if contamination is 
detected in EB. 

< RL for each compound 
Investigate the source of contamination and 
document.  Correct sampling/handling protocols. 
Use professional judgement to determine if 
resampling is necessary for affected samples. 

Field Duplicate  One per 10 samples; minimum of 1 
per sample matrix. 

Water Sample: ≤ 30% RPD (a) 
 
Soil Sample: ≤ 50% RPD  
 
 

Investigate source of variability and document.  
Correct sampling/analytical protocols unless a 
matrix effect is indicated.  If a matrix effect is not 
indicated, use professional judgement to determine 
if resampling is necessary for affected samples. 

Review of field 
notes/boring logs, chain 
of custody 
documentation, and 
laboratory sample receipt 
documentation 

NA  Professional Judgment 
Investigate, document, and correct 
sampling/handling protocols, as appropriate. Use 
professional judgement to determine if resampling 
is necessary for affected samples. 

 
Notes: 
(a) 

2)(
100

21

21

xx
xxRPD

+
−

×=  

 
RPD = Relative percent difference 
RL = Reporting limit 
VOC = Volatile organic compound 
NA = Not applicable 
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TABLE C-3 
 

LABORATORY SAMPLE RECEIPT CHECKLIST 
 

Laboratory:       Login No.:  

Consultant:      Project: 

Date Received:        Number of Coolers: 

1. If samples were shipped, were they received with the proper shipping documentation 
(airbill)?...........................................................................................................................  

2. Were custody seals on outside of transport cooler(s)? ....................................................  

3. Were custody seals on transport cooler(s) intact upon arrival?.......................................  

4. Were custody papers dry and intact upon arrival? ..........................................................  

5. Were custody papers filled out properly? .......................................................................  

6. Was sufficient ice used (if appl.)?  Temperature:                                            ................  

7. Were all containers intact upon arrival?  If no, list below ..............................................  

8. Were labels in good condition and complete (ID, date, signature, etc)?.........................  

9. Did labels agree with custody papers? ............................................................................  

10. Were appropriate containers used for tests indicated?  If no, list below.........................  

11. Were samples correctly preserved?  If no, list below. ....................................................  

12. Was sufficient sample received for tests indicated?  If no, list below. ...........................  

13. Were bubbles/headspace absent in VOA samples?  If no, list below. ............................  
Note:  Soil sample headspace must be assessed at time of analysis.  

 
 No ٱ Yes ٱ

 No ٱ Yes ٱ

 No ٱ Yes ٱ

 No ٱ Yes ٱ

 No ٱ Yes ٱ

 No ٱ Yes ٱ

 No ٱ Yes ٱ

 No ٱ Yes ٱ

 No ٱ Yes ٱ

 No ٱ Yes ٱ

 No ٱ Yes ٱ

 No ٱ Yes ٱ

 No ٱ Yes ٱ

 

Comments:  

 

 

 

 

Signature:        Date:  

Title: 
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TABLE C-5 
 

SUMMARY OF DATA VERIFICATIONS PARAMETERS AND CRITERIA 
 
 

Data Verification 
Parameter Means of Assessment Acceptance Criteria Verification Action 

Preservation and Holding 
Times 

Check chain of custody records, 
field records, and lab records. See Tables C-3 and C-4 

1.  If improperly preserved, qualify as estimated 
(indicated by a "J" following the value in the data 
summary table) all positive detects (+) and reject 
(R) all nondetect (-) results.  If aromatic compounds 
have not been properly chemically preserved, data 
is acceptable if analyzed within 7 days. 
2.  If holding times exceeded, but sample properly 
preserved, J all (+) and UJ all (-) results if analyzed 
in 28 days; if > 28 days, R all (-) results. 

Lab Blanks: 
1.  Method Blank (MB) 
2.  Instrument Blank (IB) 

Check that blanks (sand used as 
method blanks for soil) were 
analyzed at the appropriate 
frequency (MB at one per batch 
of 20 or fewer samples; IB 
frequency is method specific); 
compare results to acceptance 
criteria. 

< Reporting Limit (RL) for 
each compound 

1.  If result > 5x blank, no action. 
2.  If result ≤ 5x blank, but ≥ RL, report as 
undetected (U) at result level. 
3.  Use 10x for common laboratory contaminants 
(e.g., acetone, methylene chloride). 
4.  If gross contamination > 10x RL exists, use 
professional judgement  to determine if  affected 
compounds in samples associated with that blank 
should be qualified R. 

Surrogate Spikes 
Check that all samples and blanks 
were properly spiked; compare 
results to acceptance criteria. 

See Appendix C-1 

1.  If any percent recovery > acceptance criteria, J 
(+) results and accept (-) results. 
2.  If any percent recovery < acceptance criteria but 
≥ 10%, J (+) results and UJ (-) results. 
3.  If any percent recovery < 10%, J (+) results and 
R (-) results. 

Matrix Spike/Matrix Spike 
Duplicate (MS/MSD) 

Check that MS/MSDs were 
analyzed at a frequency of one per 
batch of 20 or fewer samples; 
compare results to acceptance 
criteria. 

See Table C-2 and Appendix 
C-1 

1.  If any percent recovery > acceptance criteria, J (+) 
results and accept (-) results associated with the 
MS/MSD. 
2.  If any percent recovery < acceptance criteria but ≥ 
10%, J (+) results and UJ (-) results associated with 
the MS/MSD. 
3.  If any percent recovery < 10%, J (+) results and 
R (-) results associated with the MS/MSD. 
4.  If RPD outside limits, J (+) results and UJ (-) 
results associated with the MS/MSD. 
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TABLE C-5 

 
SUMMARY OF DATA VERIFICATIONS PARAMETERS AND CRITERIA 

 
 

Data Verification 
Parameter Means of Assessment Acceptance Criteria Verification Action 

Laboratory Control 
Sample (LCS) 

Check that LCSs were analyzed at 
a frequency of one per batch of 20 
or fewer samples; compare results 
to acceptance criteria. 

See Tables C-2 and C-3 

1.  If any percent recovery > acceptance criteria, J (+) 
results and accept (-) results associated with the LCS. 
2.  If any percent recovery < acceptance criteria but ≥ 
10%, J (+) results and UJ (-) results associated with 
the LCS. 
3.  If any percent recovery < 10%, J (+) results and 
R (-) results associated with the LCS. 

Field Blanks: (Water) 
1.  Equipment Blank (EB) 
2.  Trip Blank (TB) 
3.  Bottle Blank (BB) 
 

Check that aqueous sample blanks 
were analyzed at the appropriate 
frequency (Table C-2); compare 
results to acceptance criteria.   
. 

< RL for each compound 

Water Sample:  
1.  If result > 5x blank, no action. 
2.  If result ≤ 5x blank, but ≥ RL, report associated 
samples as undetected (U) at result level. 
3.  If gross contamination > 10x RL exists, use 
professional judgement  to determine if  affected 
compounds in samples associated with that blank 
should be qualified R. 
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TABLE C-5 

 
SUMMARY OF DATA VERIFICATIONS PARAMETERS AND CRITERIA 

 
 

Data Verification 
Parameter Means of Assessment Acceptance Criteria Verification Action 

Field Duplicates 

Check that field duplicates were 
analyzed at the appropriate 
frequency (Table C-2); compare 
results to acceptance criteria. 

Water Sample:  ≤30% RPD (a) 
 
Soil Sample:  ≤50% RPD 
 
Vapor Sample:  ≤50% RPD 

Detection in Both Samples: 
1.  If results ≥ 5X quantitation limit (QL) in both, and 
RPD > acceptance criteria, J the result in both 
samples. 
2.  If result < 5X QL in one or both samples, and RPD 
> acceptance criteria, use professional judgment to 
accept (A) or qualify (J or UJ) results, taking into 
consideration the increased variability of data near QL. 
3.  If precision data for the field duplicate pair, 
surrogate compound recoveries, and laboratory 
MS/MSD indicate an extremely heterogeneous matrix 
at the site or potential sampling error, professional 
judgment should be utilized to apply field duplicate 
actions to all samples of the same matrix. 
 
Detection in Only One Sample: 
1.  Do not evaluate based on RPDs. 
2.  If result of (+) result ≥ 2X QL for water and ≥ 3X 
QL for soil and soil vapor, qualify (J or UJ) results in 
both samples. 
3.  If result of (+) result < 2X QL for water and < 3X 
QL for soil and soil vapor, use professional judgment 
to accept (A) or qualify (J or UJ) results, taking into 
consideration the increased variability of data near QL. 
4.  If precision data for the field duplicate pair, 
surrogate compound recoveries, and laboratory 
MS/MSD indicate an extremely heterogeneous matrix 
at the site or potential sampling error, professional 
judgment should be utilized to apply field duplicate 
actions to all samples of the same matrix. 

Review of field 
notes/boring logs, chain of 
custody documentation, 
and laboratory sample 
receipt documentation 

NA  Professional Judgment 

1.  Accept (A), qualify (J), or reject (R) results, as 
appropriate. 
2.  Examples of situations where qualification or 
rejection of results should be considered include, but 
are not limited to: volatile analysis of coarse-grained 
materials, compromised sample containers, sample 
headspace, etc. 
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TABLE C-5 

 
SUMMARY OF DATA VERIFICATIONS PARAMETERS AND CRITERIA 

 
 

Data Verification 
Parameter Means of Assessment Acceptance Criteria Verification Action 

 
Notes: 
(a) 

2)(
100

21

21

xx
xxRPD

+
−

×=  

 
RPD = Relative percent difference 
NA = Not applicable 
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APPENDIX C-1 
 

CURTIS & TOMPKINS, LTD 
QUALITY ASSURANCE MANUAL 



















































































































































































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C-2 
 

CORRECTIVE ACTION FORM 
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